The success of an e-learning project depends largely on the quality of applications and tools used to support the learning process. Meanwhile, the quality of software depends largely on proper stakeholders' identification in the requirements stage during the development process. Although some studies exist which have identified key stakeholders in e-learning domain, most of them do not perform a deep analysis of the stakeholders and their contexts, necessary to consider educational and cultural issues in this type of environment. The aim of this paper is to present the application of a method for the identification and analysis of stakeholders, which is adapted to e-learning domain. This method was used in a case study considering university environments.
Introduction
In the last decade, e-learning has increasingly been adopted by universities and educational institutions. Therefore the main challenge is the development of e-learning software that not only allows users to develop and customise learning objects, but also it is flexible enough to execute in dynamic and heterogeneous environments. In this context, the Web has become a virtual world continually evolving, where educational systems must be adapted in order to generate new didactic structures appropriate for this technological environment [1] . Thus, to plan, design and implement e-learning programs and subject, it is need to take into account the widespread problems generated by universal access with strong cultural differences.
Technology supplies distributed environment, such as e-learning, where the learning content can be transmitted with the help of the growing spread of tool that assist in these new way of learning. Despite the difficulties that e-learning brings, this approach solve limitations of availability and scope of traditional learning context [2] . The challenges go in the direction of achieving adaptive environment according to user's requirement and flexible and friendly interfaces.
As regards the successful adoption of e-learning by educators, the e-learning tools need to provide services to design and generate valid and reliable learning objects from a technical and pedagogical point of view [3] . In other word, the technological environment needs to guarantee the correct balance among teaching, learning and use of technologies. In a pedagogical way, teaching in an open environment, such as e-learning, demand high customization and efficiency in order to provide a good guide for students and individual access. People accessing educational resources have different characteristics. They require that strategies will be developed to help in the access to artifacts [4] .
From the point of view that e-learning environments are software, this work focuses on software development process. Then, the first step in this process is to identify stakeholder in order to analyze their requirement. The better identification of stakeholder, the better understanding of software requirement and responsibilities, thus it promotes the successful use of the software in e-learning environment.
This step influences the successes of e-learning software project, as much as the analysis of stakeholders in the context where the development take place, does.
There are few works that address stakeholder identification in the e-learning software development [5, 6] the proposals lack a method to guide the execution of this step, essential to guarantee the success.
This work presents the analysis of stakeholders in software projects for e-learning context following the method proposed in [7] . This method has been adapted in order to consider the special characteristics of e-learning contexts.
The article is organized as follows. The next section presents the method to identify and analyze stakeholders. In Section 3 the context in which the software process takes place is described. Section 4 shows the execution of the method for the context proposed. Finally, the conclusions are presented and future works are submitted.
Method for stakeholder identification
Ballejos and Montagna (2008) describe a method for performing the identification of stakeholders for an interorganizational software project. The goal of this method is to assist project managers in deciding on the people to be involved all over the project. In the method, diverse dimensions are analyzed: organizational, which considers goals and interests of each particular organization, interorganizational, for representing the network interests, many times differing from those of individual organizations, and external, in order to consider necessary external points of view or interests for this project. Some issues, such as stakeholders' roles and interest in the project, are also addressed in this approach. Figure 1 shows the steps proposed by the method. By executing the first step, diverse stakeholders' attributes are analyzed, such as: performed functions, hierarchical levels, abilities or knowledge, and geographical location. Types will be determined considering individuals inside organizations, groups, or whole organizations.
The method also proposes a set of analysis criteria in order to cover different points of view and requirements. These criteria are: -Functional: task that will be affected in a direct or indirect way. This criterion analyzes the main activities undertaken, which are the based for the collaboration among ION members. -Geographical distribution: geographic area that must be taking into account. This criterion allows developers consider stakeholders from diverse locations still with different languages and cultures.
-Knowledge/capacities: knowledge or capacities on the domain under consideration related with the system development and implementation. -Hierarchical level: hierarchical levels affected by the system under development.
As result of this step, a profile characterization of stakeholders to be involved is obtained.
Step 2 determines the roles that stakeholders may play along the project lifecycle. It is important for the project team because its results set the scope, characteristics, and participation of each particular role in the project. This stage can be performed simultaneously with Step 1.
Step 3 is devoted to selecting the concrete stakeholders that will represent the diverse interests in the project. By analyzing the characteristics of the criteria in each dimension, concrete stakeholders must be identified that match the profile. Besides stating an identifier and a stakeholder name, a brief description must be provided. The associated criteria and dimensions are also documented. This is important since the same entity may be selected even analyzing different criteria and dimensions.
Then, step 4 performs the matching between stakeholders and roles specified in previous steps. The goal is to restrict the set of roles associated with each stakeholder, so as to make future analysis and decisions easier for the project team.
Finally, step 5 provides tools for analyzing the influence and interest each of them may have in relation to the project and its success. Determining whether stakeholders in a position of strong influence hold negative interests may be critical to project success. Interest is a measure often derived from the relation between stakeholder needs and project goals or purposes. This method adopts a simple division. A matrix is proposed, where combination of influence and interest values is reduced to four quadrants in order to facilitate the analysis, as shown in Table 1 . Stakeholder's analysis in e-learning software process development 3 
The context
In software projects, more specifically in the requirements elicitation task, it is necessary to identify the general context and the scope in which the software will be developed. In this step the information source and stakeholders must be recognized.
Operational environment
A Learning Management System (LMS) [8] offers a set of functions oriented not only to transmit, trace, inform and manage learning content, but also to trace the student´s progress and their interaction with the learning objects. A LMS can be applied to either a simple subject manager or a high complex distributed learning environment.
In general, LMS manages user access, activities and licences such as enrolment, management of accessed content, assessment score, report generation and statistics among others. Furthermore, it can be provided communication tool both synchronous such as chat, video conference, real time help, and asynchronous such as blogs, advertisement board, forums among others.
LMS is limited to implement classical assessment strategies, which in many cases, are not proper for customization, but are considered broad characteristics of users [9] . Learning based on this model spreads the classic model allowing users to customize LMS according with their capacities and necessities [10] .
A software project for e-learning can both address the development of a LMS and simpler tools that can be integrated with it.
Case study
This work has been developed in High Education context both undergraduate and postgraduate subjects and it considers three modes of learning: conventional, blended and distance learning. The scenario involves three universities: Universidad Nacional del Litoral Facultad de Ingeniería y Ciencias Hídricas (UNL FICH), Universidad Tecnológica Nacional Facultad Regional Santa Fe (UTN FRSF) and Universidad Católica de Santiago del Estero Regional Rafaela (UCSE), Argentina. Authors work at those Universities as professors and researchers. Universities all together make an interorganizational net (ION), where each one has its objectives and interests but cooperate with one another in order to reach common goals. This ION has proper characteristics because members are educational institutes and some of these are not profit public Universities.
There are laws and policies that govern the operation of National Universities dictated by national department like Ministerio de Educación de la Nación and Ministerio de Ciencia y Tecnología de la Nación. Further, each University has its inside rules implemented in documents, resolutions and laws. In order to develop software for learning, these rules must be considered.
Stakeholders identification for elearning context
Stakeholders are the main source of information. They can be customers, users, domain expert, authorities, professors, learner among others. From the point of view of software developer, a stakeholder is any person, group or organization that influences or is influenced by a system under study, both in a positive and negative way [11] . They affect, directly or indirectly, the system requirement specification.
The success of a software project depends on the correct identification of stakeholders. Accordingly, it is essential to develop this step in a methodical and systematic way, mostly when it is a ION involved.
In this work, it was adopted the method proposed by Ballejos & Montagna [7] explained in section 2. Although this method is appropriated for ION, it was modified in order to be adapted for particular organization like universities considered in this work.
Next sub-sections explain the application of each step defined in the method to e-learning context.
Step 1: Identify stakeholders type Each software project involves different stakeholders type, each of one has at least one role associated. Type is specified by domain, environment and organizations. It is a classification for a set of stakeholders that share the same properties and attributes. On the one hand a stakeholder from an organization represents the needs of a particular institution. On another hand, an interorganizational stakeholder represents the network (ION) needs, in this case the universities net mentioned previously.
Two types of stakeholders can be considered: internal and external. regulates the action performed by Universities. In this way, the method considers two dimensions: internal and external.
For each dimension, it is considered diverse criteria: functional, geographical dispersion, knowledge/capabilities and hierarchical level.
This work adds a new category for internal dimension, suitable for this environment: e-learning internal dimension. It evaluates IT supported teaching-learning processes, and its dynamics which involves specific contents design, teachers training in the use of e-learning technology, among others. For instance, in UNL there is a specific department responsible for distance education depending on academic secretary. It has a coordinator in charge to coordinate, organize, command, and make rules in this area. This department is not present in other members of the ION considered.
UCSE has the UCSE SEM-system whose main objective is to promote distance education in UCSE. This system was created to define lines of action aimed at designing the organizational structure of the distance education institution through the redefinition of academic offerings, and thus, enhance the integration into university institutional networks. Table 2 shows stakeholders type identified for the case study, according to analysis criteria and dimensions. Rows show the criteria adopted, as it was mentioned before it was considered functional, geographical dispersion, knowledge and capabilities and hierarchical criteria. As regard dimension it was considered two dimensions: internal and external, where internal dimension has three sub-dimensions: organizational (ORG), interorganizational (ION) and e-learning (ELE).
First row shows tasks affected by the system under consideration. As regards ORG internal dimension, it was considered activities in order to perform traditional learning, for instance course planning, course plan acceptance and content design and production. As regards ELE internal dimension, it was considered distance education, e-learning course planning using ICT and e-learning course plans acceptance. As regards ION internal dimension, it was considered research activities and contracts signing. As regards external dimension the professor interchanges among universities it was considered.
In the geographical criterion row, the ORG internal dimension considers the area of influence of each university. For instance UNL influence on Santa Fe and Entre Ríos states of Argentina. Instead ELE internal dimension shows a growing area of influence covering not only the area proper of ORG but also national and international areas.
Step 2: Specification of stakeholders' roles A stakeholder role is a set of attributes that characterize a group of stakeholder and their relation with the ION. This work takes into consideration a subset of roles proposed by the method. Some roles presented in the article for software project development, were adapted for the domain under study: Stakeholder's analysis in e-learning software process development 5  Consultant: they are organizations or persons that give professional advice to companies belonging to ION.
 Developer: organizations or persons involved in system development. Usually they are external and have specific knowledge and skills.
 Functional beneficiary: someone that is helped by the system under development through its functionalities.
 Politician beneficiary: authority that get benefit of promoting the system under development.
 Responsible: someone having the job or taking care of the system under development in all steps.
 Decider: make a choice about process development in order to reach agreement.
 User: someone that will use and interact with the system under development and apply its results.
 Expert: someone knowing the implementation domain. He/She can collaborate in the requirement elicitation.
Step 3: Stakeholders selection
This step guides the correct stakeholder's selection that meets the characteristics set on dimension criteria mentioned in step 1. The selection was performed based on table 2 where criteria and dimension were set. The results are shown in table 3. Rows represent entities and the columns are: id, stakeholder name, short description, criteria and dimension. For instance, first row shows a university teacher (DU), which is responsible for the teaching-learning process. The criteria used in the identification were functional and knowledge and the dimension is internal organization. The difference between DU and PT (row 16) is that PT represents teachers in distance education. This is the reason why the identification dimension column value is ORG/ELE. A university teacher can be motivated to implement e-learning, either university suggestion, by the need to achieve increase number of students or want to take advantage of technology [5] . Note that in case of distant learning the use of technology is mandatory. Teacher has a new challenge in learning the use of that technology. While technology opens up new possibilities for teaching, it demands more time to develop learning objects (LO) suitable for e-learning environment. Even more, teacher must expend time to manage the LO available in the e-learning environment.
A challenge to overcome in e-learning context is the development of a learning environment with two main characteristics: to make easy the design of flexible and customizable LO and to guarantee the LO interchange and reuse. In some case, there is a context designer that help teacher in the development of LO appropriated to different learning context, and suggest correct style for a better communication with students.
Other stakeholders influenced by technology in teaching-learning process are students. They are consumers of e-learning [5] .
Through the use of technology, students are encouraged to explore, self-express and feel their influence on the teaching-learning process. It favours communication and cooperation between teachers and students. It makes teaching-learning process more flexible. Students must learn by building knowledge using resources given by teachers. This way of learning is different to the traditional way in which students are passive receptor of lesson. Table 3 Influences and interest analysis. Stakeholders and roles relationship Stakeholder's analysis in e-learning software process development 7 Through e-learning, students have access to interactive and multimedia courses in web format. The communications technology allows students and teachers interact with each others, in this way they can collaborate and discuss on line a LO concerning to some domain subject. Further, with e-learning, experts can supervise the students' progress performing a tracing improvement.
With the different systems implemented and support centers, universities look for provide technical assistance to the different actors involved in an e-learning situation on issues related to different forms of education supported by ICT, particularly distance education. Thus, Universities wants to facilitate and coordinate the implementation of courses and careers and enhance partnerships with other national and international organizations.
As result of the use of different tool in e-learning, it has LO in different technological format that are hart to reuse. As a consequence, is necessary to manage LO in order to handle the heterogeneity [12] .
In e-learning context interoperability is a main factor to be considered due to the necessity to work with heterogeneous information from autonomous and dynamic sources. In this context, to achieve interoperability is essential identify common conceptualizations in order to define structures that promotes sharing and re utilization of LO. Table 4 shows the links between roles and stakeholders identified. Each stakeholder can have more than one role associated. For each stakeholder identified in previous section classified according to dimension and criteria, there is a tick in the linked role. Ticked cells will represent the existence of a relationship between a particular stakeholder and its associated roles, according to the characteristics and attributes that define the type. For instance, teacher will take advantage of software system because it provides functionalities that make easy some teacher's tasks such as LO development. Mainly in public universities like UTN and UNL, where it is involve lot of students given as result a massive environment. Event though private universities like UCSE has not mass problem, teachers from this university can take advantage of technology too, because it improves teaching-learning process. Teachers play different roles because they are user and domain expert. From their experience released artifacts taking into account in software development.
D. Linking roles with stakeholder

E. Analyzing stakeholders' influences and interest
Once the stakeholders were identified, them the influences and interest of they must be set. Influence means the stakeholders related power in the project. Interest is the measure of relation between the stakeholder necessity and project's goals and purpose. Table IV shows the influences and interest. 
Conclusion and future work
Through stakeholders analysis it is possible identified interest and influences of parts involved in teaching-learning process. The correct stakeholder identification maximizes the probability of elearning success in high education institutions. This work has shown the application of a method for stakeholder analysis in the requirement elicitation step when a software project development is considered. The analysis involves different aspect, criteria and dimensions that help in the correct identification of stakeholders and their roles. Using a method makes stakeholder identification task be systematized. Further it gives criteria and a guide in software development step.
It was shown the tasks proposed by the method and their modification in order to be applied in elearning software development for high education level institutions. A case study was developed where different universities were involved. It was evidenced that the method and the proposed modification are appropriated for e-learning tool development due to this method was design for Organization network.
